TopDown real-time gene synthesis.
This chapter introduces a simple, cost-effective TopDown one-step gene synthesis method, which is suitable for the sequence assembly of fairly long DNA. This method can be distinguished from conventional gene synthesis methods by two key features: (1) the melting temperature of the outer primers is designed to be ∼8°C lower than that of the assembly oligonucleotides, and (2) different annealing temperatures are utilized to selectively control the efficiencies of oligonucleotide assembly and full-length template amplification. This method eliminates the interference between polymerase chain reactions (PCR) assembly and amplification in one-step gene synthesis. Additionally, the TopDown gene synthesis has been combined with the LCGreen I DNA fluorescence dye in a real-time gene synthesis approach for investigating the stepwise efficiency and kinetics of PCR-based gene synthesis. The obtained real-time fluorescence signals are compared with gel electrophoresis results to optimize gene synthesis conditions.